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The title compound C2oH|8N40 2S2 crystallizes in the monoclinic space group P2|/n with a = 
8.4930(1) A, b = 11.4880(1) A, c = 20.0709(2) Â, p = 94.933(1)°, V = 1951.01(3) À3, Z 
= 4. The crystal structure has been solved by vector search methods and refined by full- 
matrix least-squares to R = 0.04 for 2888 reflections and 116 restraints. The title compound has 
a suitable geometry for synthesizing receptor molecules with a cleft for selective complexation.
K E Y  W O R D S : Crystal and molecular structure; selective complexation.
Introduction
As part of our study on the synthesis and proper­
ties of receptor molecules for selective complexation
cule the compound was subjected to an X-ray diffrac­
tion analysis.
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derived from diphenylglycoluril, we synthesized1 the 
title compound. To provide the geometry of the mole-
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Experimental
The crystal data and a summary of the data collec­
tion and the structure solution and refinement are given 
in Table 1. The atomic positional and vibrational 
parameters are given in Table 2.
Discussion
The structure is presented in Fig. I.2 The structure 
shows neither unusual geometry nor unusually short 
intermolecular contacts. The symmetry of the molecule 
is rather close to mm2 (C2v). Selected geometrical data 
are given in Table 3. The geometry of the molecule 
allows the synthesis of receptor molecules containing 
a cleft.
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Table 1. Crystal data and summary of intensity data collection 







































Crystal dimensions, mm 
Scan width, °
Standard reflections 
Decay of standards 
Reflections measured 
20-range. °




Retiens (obs., Ia >  3<j (I0)) 
Computer programs1
Enraf-Nonius CAD-4/to-20 
CuKa (\ =  1.54184 Â)
0 .4 8 X 0 .5 0 X 0 .1 4
1.5




-9 <  h < 9  -12 <  k <
12 -22 < / < 22
0.84 - 1.52 














No. of restraints/parameters 
Goodness-of-fit on F2
RU > 2or(/)]
R indices (all data)
Largest diff. peak and hole, 
e.Â -3
Vector search methods4 using 
a molecule of a related 
compound 
D IRD IF5
Full-matrix least-squares on 
F2 non-H-atoms: aniso­
tropic H-atoms: calc, posi­
tions, constrained isotropic 
SHELXL6 
0.66 - 1.45






R I = 0.041
R 1 = 0.043, wR2 = 0.109 
0.276 and —0.190
a Least-squares refinement for 25 reflections 39° <  0 <  45°.
Rmerge =  1\F0 -  <  F„ >  11F0.
Table 2. Atomic coordinates (X  104) and equivalent isotropic 
displacement parameters (A : X I03). U{cq) is defined as one 
third of the trace of the orthogonalized Ut] tensor
X y z £/(e q)
S (l) -617.7(8) 6719.1(5) 1361.5(4) 86.2(3)
0 (2) -2976(2) 4321(2) 2099( 1 ) 81(1)
N (l) -1141(2) 4402(1 ) 1281(1) 59(1)
N(2) 1365(2) 4898(1) 1472(1) 58(1)
C (l) -126(2) 5336(2) 1384(1) 59(1)
C(2) -383(2) 3304(2) 1508(1) 51(1)
C(3) -845(2) 2292(2) 1051(1) 56(1)
C(4) -2795(2) 4490(2) 1414(1) 76(1)
C(5) 2719(3) 5542(2) 1767(1) 72(1)
S (l') 375.0(7) 3375.5(5) 3471.5(3) 72.4(2)
0 (2 ') 2928(2) 5336(1) 2464( 1 ) 77(1)
N (l') 1806(2) 3461(1) 2322(1) 53(1)
N(2') -752(2) 3086(2) 2192(1) 57(1)
C O ') 471(2) 3330(2) 2657(1) 54(1)
C(2;) 1409(2) 3646(2) 1602( 1 ) 49(1)
C(3') 2535(2) 3036(2) 1 172(1) 50(1)
C(4') 3156(2) 4134(2) 2602( 1 ) 68 ( 1)
C(5') -2406(3) 3214(2) 2310(1) 76(1)
C(6 ) - 1101(2 ) 2463(2) 365(I) 69(1)
C(7) -1503(3) 1529(3) -51(1) 87(1)
C(8 ) -1676(3) 444(3) 207(2) 95(1)
C(9) -1428(3) 265(2) 879(2) 91(1)
C(IO) -1000(3) 1185(2) 1306( 1 ) 72(1)
C(6 ') 3380(2) 2068(2) 1396( 1 ) 61(1)
C(7') 4389(3) 1520(2) 984(1) 74(1)
C (8 ' ) 4525(3) 1920(2) 350( 1 ) 76( 1 )
C(9') 3688(3) 2862(3) 126(1) 83(1)
C (10') 2699(3) 3429(2) 531(1) 70(1)
CM ’ C 7 ’
51 ’
C 8 *
Fig. 1. PLUTO drawing of the molecule with atomic 
numbering. Hydrogen atoms are omitted for clarity.
1 Neutral scattering factors and anomalous dispersion corrections
Crystal and molecular structure of C2oH18N402S2
Table 3. Bond lengths (A) and angles (°) in the framework
S (l)-C (l) 1.642(2)
0(2)-C(4) 1.409(3)
0(2)-C(5') 1.413(3)
N( I )-C( 1 ) 1.382(3)
N( 1 )-C(4) 1.456(3)
N(l)-C(2) 1.470(2)









S( 1 ' )—C( 1 ' ) 1.645(2)
0(2 ')-C (4 ') 1.419(3)
N ( r )- c ( i ') 1.375(3)
N( 1 ')-C(4') 1.455(2)
N (l')-C (2 ') 1.471(2)




C (l)-N (l)-C (4) 121.2(2 )
C( 1 )-N( 1 )-C(2) 111.6 ( 1)
C(4)-N( 1 )-C(2) 114.0(2)
C(l)-N(2)-C(5) 124.1(2)
C( 1 )-N(2)-C(2') 113.4(2)
C(5)-N(2)-C(2') 114.9(2)
N(2)-C( 1 )-N( 1 ) 107.1(2)
N(2)-C( 1 )-S( 1 ) 126.4(2)
N( 1 )-C( 1 )-S( 1 ) 126.4(2)
N(2')-C(2)-N( 1 ) 108.4(2)
N(2')-C(2)-C(3) 112.0 (2 )
N( 1 )—C(2)—(3) 112.8( 1)
N(2)-C(2')-C(2') 102.4(1)
N( 1 )-C(2)-C(2') 102.6 ( 1)
C(3)-C(2)-C(2') 117.7(2)
C(10)-C(3)-C(6) 119.1(2)
C( 10)-C(3)-C(2) 120.8(2 )
C(6)-C(3)-C(2) 120. 1(2 )
0(2)-C(4)-N( 1 ) 110.9(2)
0(2)-C(5)-N(2) 110.3(2)
C(5)-0(2')-C(4') 111.0 (2 )
C (l')- N (r)- C (4 ') 121.6 (2 )
C ( l')- N (r )- C (2 ') 111.6 ( 1)
C (4 ')-N (r)-C (2 ') 114.2(2)
C (r )- N (2 , )-C(5/) 123.9(2)
C (l')-N (2 ')-C(2) 113.4(2)
C(5')-N(2,)-C(2) 115.2(2)
N(2')-C( 1 ;)-N( 1 ') 107.4(2)
N (2 ')- C (l')- S (r) 125.9(2)
N d 'h - C lD - S d ') 126.6(1)
N(2)-C(2')-N( 1 ') 108.5(1)
N(2)-C(2')-C(3') 111.2(2 )
N d ')-C (2 ')-C (3 ') 113.0(1)
N(2)-C(2')-C(2) 102.4( 1 )
N (l')-C(2 ')-C(2) 102.7(1)
C(3')-C(2')-C(2) 118.1(1)
C(6')-C(3')-C( 10') 118.5(2)
C(6')-C(3')-C(2') 121.6 (2 )
C( 10')-C(3')-C(2') 119.9(2)
0(2')-C(4')-N( 1 ') 110.6 (2 )
0(2)-C(5')-N(2') 110.7(2)
Table SUP1. Bond lengths (A) and angles (°)
S (l)-C (l) 1.642(2)
0(2)-C(4) 1.409(3)
0(2)-C(5') 1.413(3)
N (l)-C (l) 1.382(3)











S ( i ')- c d ') 1.645(2)
0(2 ')-C(4') 1.419(3)
N ( r )- c d ') 1.375(3)
N (l')-C (4 ') 1.455(2)















C( 1 )-N( 1 )-C(4) 121.2(2 )
C( 1)-N(1 )-C(2) 111.64(14)
C(4)-N(l )-C(2) 114.0(2)
C(l)-N(2)-C(5) 124.1(2)
C( 1 )-N(2)-C(2') 113.4(2)
C(5)-N(2)-C(2') 114.9(2)
N(2)-C( 1 )-N( 1 ) 107.1(2)
N(2)-C( 1 )—S( 1 ) 126.4(2)
N( 1 )—C( 1 )—S( 1 ) 126.4(2)
N(2')-C(2)-N(l) 108.4(2)
N(2')-C(2)-C(3) 112.0 (2 )
N( 1 )-C(2)-C(3) 112.84(14)
N(2')-C(2)-C(2') 102.38(13)
N( 1 )-C(2)-C(2') 102.57(14)
C(3)-C(2)-C(2') 117.7(2)
C( 10)-C(3)-C(6) 119.1(2)
C( 10)-C(3)-C(2) 120.8(2 )
C(6)-C(3)-C(2) 120. 1(2 )
0(2)-C(4)-N( 1 ) 110.9(2)
0(2')-C(5)-N(2) 1 10.3(2)
C(5)-0(2')-C(4') 1 1 1.0 (2 )
C (l')-N (l')-C (4 ') 121.6 (2 )
C (l')-N (l')-C (2 ') 111.57(14)
C (4 ')-N (l')-C (2 ') 114.2(2)
C (l')-N (2 ')-C (5 ') 123.9(2)
C(l')-N (2')-C(2) 113.4(2)
C(5')-N(2')-C(2) 115.2(2)
N(2')-C( 1 ')-N( 1 ') 107.4(2)
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Table SUP1. Continued
N (2 ')- C 0 ')- S 0 ') 125.9(2)
N ( n - C ( r ) - S ( n 126.59(14)
N(2)-C(2')-N( 1') 108.47(14)
N(2)-C(2')-C(3') 111.2 (2 )





C(6')-C(3')-C(2') 121.6 (2 )
C(10')-C(3')-C(2') 119.9(2)










C (8 ')-C (9 ')—C( 10') 120.8 (2 )
C(9')-C(10')-C(3') 120.6 (2 )
Table SUP2. Anisotropic displacement parameters (A 2 X 
103): The anisotropic displacement factor exponent takes the
form: - 2tt2 [h2a2U 11 + . . .  + 2hkabU\2]
U\\ U22 ¿733 U23 U13 U\2
S(l) 92.2(5) 62.1(4) 102.7(5) 3.7(3) 0.5(4) 21.5(3)
0 (2 ) 54(1) 104(1) 86( 1) - 10( 1) 5(1) 1 1 0 )
N (l) 48(1) 65(1) 62(1) 1 0 ) - 10( 1) 9(1)
N(2) 52(1) 51(1) 69(1) - 1( 1) - 2 ( 1) 0 ( 1)
C (l) 62(1) 61(1) 52(1) 2 ( 1) - 2 ( 1) 9(1)
C(2) 45(1) 61(1) 46(1) 0 ( 1) -7(1) 0 ( 1)
C(3) 43(1) 66 ( 1) 57(1) - 8( 1) -7(1) - 2 ( 1)
C(4) 50( 1) 91(2) 84(2) 1 0 ) -9(1) 12( 1)
C(5) 61(1) 60(1) 94(2) -9(1) 1 0 ) -9(1)
S (l') 81.7(4) 87.7(4) 46.2(4) -1.3(2) -3.5(3) 8.4(3)
0 (2 ') 67(1) 77(1) 85(1) -28(1) - 8 ( 1) -9(1)
N (l') 45(1) 68 ( 1) 46(1) -4(1) -9(1) 2 ( 1)
N(2') 49(1) 74(1) 48(1) - 1( 1) -3(1) -7(1)
C ( l') 56(1) 56(1) 50(1) 0 ( 1) -7(1) 5(1)
C(2') 46(1) 52(1) 48(1) - 1 0 ) -7(1) 0 ( 1)
C(3') 42(1) 56( 1) 51(1) -5(1) -5(1) -3(1)
C(4') 52(1) 85(2) 62(1) -13(1) -14(1) - 2 ( 1)
C(5') 53(1) 108(2) 66 ( 1) -5(1) 5(1) - 10( 1)
C(6 ) 58(1) 89(2) 58(1) - 11( 1) - 10( 1) -3(1)
C(7) 61(1) 127(2) 69(2) -34(2) -9(1) -5(1)
C(8 ) 62(1) 104(2) 117(2) -53(2) -5(2) -9(1)
C(9) 72(2) 69(2) 132(3) - 22(2 ) - 1(2 ) -9(1)
C (10) 64(1) 66 ( 1) 82(2) -4(1) - 8( 1) -3(1)
C(6 ') 57(1) 59(1) 67(1) K D 3(1) - 1( 1)
C(7') 61(1) 60(1) 100(2 ) -13(1) 0 ( 1) 8 ( 1)
C(8 ') 61(1) 93(2) 76(2) - 22 ( 1) 7(1) K D
C(9') 72(1) 121(2 ) 56(1) -4(1) 7(1) 8 (2 )
C(10') 62(1) 90(2) 57(1) 5 0 ) -3(1) 15(1)
Table SUP3. Hydrogen coordinates (X  104) and isotropic
displacement parameters (A 2 X 103)
X V z U “^  ISO
H(4A) -3197(2) 5252(2) 1278(1) 84
H(4B) -3406(2) 3909(2) 1153(1) 84
H(5A) 3660(3) 5303(2) 1562(1) 79
H(5B) 2560(3) 6367(2) 1685(1) 79
H (4 'l) 3296(2) 4015(2) 3082(1) 74
H(4'2) 4104(2) 3868(2) 2412(1) 74
H (5 'l) -3022(3) 2613(2) 2069( 1) 83
H(5'2) -2527(3) 3119(2) 2784(1) 83
H(6 ) - 1002(2 ) 3204(2) 186(1) 76
H(7) -1655(3) 1643(3) -511(1) 95
H(8 ) -1965(3) -175(3) -76(2) 105
H(9) -1545(3) -477(2) 1053(2) 101
H( 10) -818(3) 1055(2) 1763(1) 79
H(6 ') 3276(2) 1781(2) 1823(1) 67
H(7') 4974(3) 877(2) 1141(1) 81
H(8 ') 5190(3) 1545(2) 74(1) 84
H(9') 3779(3) 3133(3) -306(1) 91
H(10') 2138(3) 4081(2) 370(1) 77
" £/iso(H) is constrained to l.Lv £/cq of the parent C atom.
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